T h e ne w e ngl a nd jou r na l o f m e dic i ne A 38-year-old man reports pelvic pain, dysuria, and urinary urgency for the past 4 weeks. He has had several similar episodes over the past 2 years; urine cultures were not performed. He is sexually active and notes frequent discomfort after ejaculation. He is otherwise healthy and takes no medication. He does not have fever, chills, or flank pain. How should he be evaluated and treated?
Epidemiology
Chronic bacterial prostatitis has been associated with risk factors for urinary tract infection, including urethral catheterization or instrumentation. Although infections of the prostate with bacteria, 11 viruses, 12 and yeast 13 have been proposed as causes of the chronic pelvic pain syndrome, data to support these hypotheses are lacking and studies have failed to identify an association with sexually transmitted organisms, including Chlamydia trachomatis, Ureaplasma urealyticum, and Trichomonas vaginalis. 14 Cross-sectional studies of affected men have shown various abnormalities, including increased levels of cytokines, voiding dysfunction, immunologic dysfunction, and psychological disturbances (such as neurosis, psychosomatization, depression, and sexual problems), 15 but the role of these disorders in the development of prostatitis remains unclear.
S tr ategies a nd Ev idence

Diagnosis
A history of recurrent urinary tract infections documented by cultures suggests the diagnosis of chronic bacterial prostatitis. If there was no documentation of positive urine cultures at the time of the previous symptomatic episodes, urinalysis and urine culture should be obtained when symptoms recur. In the absence of documented urinary tract infection, the presence of symptoms of chronic pelvic pain and possibly of obstruction or irritative symptoms on voiding support a diagnosis of the chronic pelvic pain syndrome. There are no reliable physical findings for either chronic bacterial prostatitis or chronic pelvic pain syndrome, but physical examination should be performed to rule out bladder distention and prostatic induration or asymmetry, conditions suggestive of prostate cancer. A complete blood count, other measures of inflammation, and serum prostatespecific antigen (PSA) testing are not helpful in the diagnosis of chronic bacterial prostatitis or the chronic pelvic pain syndrome. 16 PSA levels typically increase in the presence of acute urinary tract infection, and elevated values should be monitored after treatment of the infection until the values normalize. An elevated serum PSA level in the absence of infection warrants further evaluation, just as it does in men without urinary tract infection.
Chronic Bacterial Prostatitis
If recurrent urinary tract infections are confirmed, the patient should be evaluated for structural or functional abnormalities of the urinary tract with the use of computed tomography and measurement of residual urine after voiding. The yield on these tests (which in different studies has ranged from 23% 17 to approximately 50% 18 ) depends on the patient's age and the presence of coexisting conditions; abnormal results (e.g., renal stones, obstruction) warrant urologic consultation. If no abnormalities are found and repeated cultures show the same bacterial strain, chronic bacterial prostatitis is the likely diagnosis.
To confirm that the prostate is the reservoir of bacteria between episodes of overt urinary tract infection, cultures to localize the area of infection are recommended. Because such testing is informative only if urine from the bladder shows no bacterial growth, any acute infection must first be treated; a beta-lactam antibiotic or nitrofurantoin 
Chronic Pelvic Pain Syndrome
There is no gold standard for diagnostic testing for the chronic pelvic pain syndrome. 15 The 4-glass or 2-glass test may provide information on prostatic inflammation (e.g., the number of white cells per high-power field), but this finding is not helpful in the diagnosis or management of the condition. Among men with presumed chronic pelvic pain syndrome and no history of urinary tract infection, up to 8% have been found to have positive prostatic localization cultures, but these findings have also been reported in a similar percentage of asymptomatic men. 23 Urodynamic evaluation should be considered for patients with clinically significant lower urinary tract symptoms in addition to pelvic pain, since voiding dysfunction appears to be common among these patients and may respond to urologic interventions (such as treatment with an alpha-adrenergic blocker or transurethral incision of the bladder neck). 24 In general, imaging studies have a low yield. However, in patients with pain after ejaculation, transrectal ultrasonography may reveal enlargement of the seminal vesicle caused by obstruction of the ejaculatory duct; such an obstruction may be associated with or exacerbate the chronic pelvic pain syndrome. Isolated case reports suggest that the correction of the obstruction may relieve pain, although this cannot be proved because of a lack of data. 25
Treatment
Chronic Bacterial Prostatitis
The initial treatment for chronic bacterial prostatitis involves the use of a prostate-penetrating antimicrobial agent (e.g., a fluoroquinolone or trimethoprim-sulfamethoxazole) that is effective against the pathogen identified by prostatic localization cultures. The usual course of therapy is 4 weeks, on the basis of high response rates in clinical trials using this duration, although different durations of therapy have not been directly compared (Table 2 ).
In randomized trials comparing different fluoroquinolones (given for 4 weeks), rates of clinical success at 6 months (defined as the resolution or improvement of symptoms) were between 75 and 89%, and the rates of bacteriologic cure were between 63 and 77%, depending on the particular agent used 26-29 ; the rates for ciprofloxacin and levofloxacin 30 or lomefloxacin 29 did not differ significantly. A review of five retrospective case series involving a total of 70 men treated with trimethoprim-sulfamethoxazole for 90 days 31 reported cure rates of 31 to 67%. Since relapse (recurrence of infection by the same organism, as confirmed on urine cultures or in localization studies) occurs in approximately one third of patients, 26 patients should be followed after completion of the therapy and urine cultures should be repeated if symptoms recur. In practice, urine cultures should be repeated at 6 months, even in patients without recurrent symptoms, although the effect of this strategy has not been evaluated.
Although oral antimicrobial agents are the standard therapy, injection of antimicrobial agents into the prostate has also been proposed, and in one controlled study involving patients with prostatitis treated with local injections, the therapy significantly improved scores for symptoms and rates of bacterial eradication, as compared with those for controls. 32 One study in which some patients were prescribed alpha-blockers in combination with antimicrobial agents suggested that there were greater reductions in symptom scores and in the recurrence of positive results on prostatic-fluid cultures with combination therapy than with antimicrobial agents alone. 33 However, there were methodologic limitations to this study, including that the therapy was not clearly assigned randomly and the absence of a control group, and the results require confirmation.
If after antimicrobial therapy a patient has recurrent urinary tract infections caused by the same strain, localization cultures should be repeated. If the cultures confirm that the pathogen has not been eradicated, low-dose suppressive therapy with an agent shown to be effective against the patho- In the Meares-Stamey 4-glass test, 19 the initial 10 ml of the urinary stream, depicted as voided bladder 1 (VB1), represents the urethral specimen. A midstream specimen obtained from the bladder is depicted as voided bladder 2 (VB2). Prostatic massage is performed with gentle digital pressure moving from the lateral margin of the superior portion of a selected lobe of the prostate toward the apex, for approximately 1 minute (longer massage may inhibit the fluid outflow).
20 Several drops of expressed prostatic secretion (EPS) should emerge from the urethra within 2 to 3 minutes after the massage is completed. The EPS and the first 10 ml of urine after prostatic massage, depicted as voided bladder 3 (VB3), represent the microbiologic environment of the prostate. In the 2-glass test, only steps VB2 and VB3 are used, but the test still offers a reasonably accurate method of screening for prostatitis. Information used in this figure is from Nickel.
gen may be considered. Although this method has not been studied in randomized trials, generally it appears to be effective as long as suppression continues. Episodic repeated treatment of recurrent cystitis is an alternative.
Chronic Pelvic Pain Syndrome
Effective treatment for the chronic pelvic pain syndrome remains uncertain. Factors complicating the management of this condition include its probably multifactorial pathogenesis, lack of a gold standard for diagnostic testing, and the methodologic limitations of many treatment studies. Thus far, strategies have focused on symptomatic relief (Table 2).
Before initiating treatment, the severity of the symptoms and their effect on the patient's quality of life should be assessed. The NIH Chronic Prostatitis Symptom Index (Fig. 2) is a nine-item, self-administered tool that is reliable and valid and has been shown to be useful in assessing the patient's baseline status and responses to therapy (total scores range from 0 to 43 points, with higher scores indicating more severe symptoms). 6 A reduction of four to six points is generally agreed to be significant.
Alpha-Blockers
Several small, randomized, controlled trials 37-40 have shown improvements in the quality of life and relief from symptoms among men with the chronic pelvic pain syndrome who received alphablockers for 12 weeks 38 to 14 weeks. 37 Improvements in the mean scores on the NIH Chronic Prostatitis Symptom Index ranged from 57% 37 to 33%, 38,39 indicating a clinically and statistically significant change. However, a larger randomized trial involving 6 weeks of treatment with tamsulosin resulted in no significant improvement in scores according to the same index. 41 The dura- tion of symptoms, which varied from 1 year 37 to 9 years, 38 did not appear to influence the outcome. However, superior results in trials involving a longer duration of therapy suggest that a trial of 3 months or longer may be needed to assess therapeutic benefit. Adverse effects of alpha-blockers include dizziness, fatigue, and hypotension (in 16%, 16%, and 0.02% of patients, respectively, according to one report 37 ) and decreased ejaculate volume (in 21% of patients in another report 38 ).
Antimicrobial Therapy
Randomized, controlled trials have failed to support the use of antimicrobial agents in men with the chronic pelvic pain syndrome. Trials comparing ciprofloxacin (196 patients) 41 or levofloxacin (80 patients) 42 for 6 weeks with no treatment showed no significant benefit from active therapy in terms of a reduction in scores on the NIH Chronic Prostatitis Symptom Index. Because the mean duration of symptoms in these trials was 6.5 and 6.2 years, respectively, and because many of the patients had prior antimicrobial therapy, it is uncertain whether these results are generalizable to patients with a recent onset of symptoms or those who have not had a trial of antimicrobial therapy.
5α-Reductase Inhibitors
One randomized, placebo-controlled trial of finasteride showed that scores on the Prostatitis Symptom Severity Index and the International Prostatitis Symptom Survey decreased significantly after 1 year of treatment, but pain scores did not change significantly. 15 In another randomized, controlled trial, response rates at 6 months (defined as an improvement of more than 25% in scores on the NIH Chronic Prostatitis Symptom Index) were not significantly better for finasteride than for placebo (33% vs. 16%). 43 Rates of adverse effects were similar in the two groups.
Other Therapies
Studies of other proposed therapies for the chronic pelvic pain syndrome are limited. One small randomized, controlled trial showed significant improvement in symptoms in men treated with mepartricin, an aromatic heptane that lowers plasma and prostate estrogen levels, as compared with placebo. 44 Quercetin, a bioflavonoid with antioxidant properties that is available over the counter, was reported to produce significantly greater improvement than placebo according to scores on the NIH Chronic Prostatitis Symptom Index in another small randomized trial. 15 However, these observations require confirmation in larger studies.
Pentosan polysulfate, a plant-derived mucopolysaccharide similar to naturally occurring glycosaminoglycans that form a protective layer covering the epithelium of the urinary tract, was ineffective in reducing symptoms in a randomized trial in men with the chronic pelvic pain syndrome. 45 Another randomized trial in this population found no benefit from a cyclooxygenase-2 inhibitor (rofecoxib). 46 Other therapies for the chronic pelvic pain syndrome tested in small pilot studies that have shown no significant benefit include gaba pentin, 46 muscle relaxants, 15 beepollen extract, 15 saw palmetto, 47 corticosteroids, 48 and allopurinol. 15 Transurethral microwave thermotherapy, which is widely available, can achieve temperatures of more than 45°C within prostatic tissue. One small randomized trial (20 patients) suggested that transurethral microwave thermotherapy significantly improved the quality of life at 3 months, as compared with sham treatment 15 ; four patients reported transient adverse effects, including hematuria, urinary tract infection, impotence, urinary retention, urinary incontinence, and premature ejaculation, but whether these patients received active or sham treatment was not stated.
Small uncontrolled studies have shown limited improvements in scores on the NIH Chronic Prostatitis Symptom Index with the use of biofeedback 49,50 and acupuncture. 51 Controlled trials involving sham treatment are required before recommendations can be made. Physical therapies, including prostatic massage and sitz baths, have been recommended but have not been adequately studied.
Urologic referral should be considered for men with the chronic pelvic pain syndrome who have significant lower urinary tract symptoms or continue to report symptoms after empirical therapy. Men with persistent symptoms of obstruction of the lower urinary tract or irritative symptoms on voiding could have obstruction of the bladder outlet, which is surgically correctable.
A r e a s of Uncerta int y
The causes of the chronic pelvic pain syndrome remain poorly understood and appear to encom-pass heterogeneous conditions. Additional data are needed from large randomized trials to guide management of the condition.
Guidelines
There are no formal guidelines for the management of chronic bacterial prostatitis or the chronic pelvic pain syndrome.
Conclusions a nd R ecommendations
The first step in evaluating patients with pelvic pain and irritative symptoms on voiding, such as the patient described in the vignette, is to determine whether the symptoms are associated with infection of the urinary tract, the prostate, or both. If the patient had documented bacterial urinary tract infection, I would recommend treating the current infection on the basis of bacterial susceptibility with a drug that does not penetrate the prostate, such as nitrofurantoin, and then performing cultures to localize the area of infection. If the results were consistent with the presence of chronic bacterial prostatitis, I would recommend a 4-week course of therapy with an antimicrobial agent that penetrates the prostate, preferably a fluoroquinolone, with follow-up for recurrent infection.
In the absence of evidence of urinary tract infections that are associated with symptoms, an infectious cause is unlikely. In such cases, the therapy should be guided by the patient's preferences and its effects on symptoms monitored according to scores on the NIH Chronic Prostatitis Symptom Index. On the basis of data from randomized trials (although these are inconsistent), I would recommend a 12-week trial of alpha-blocker therapy, which can be continued if a good response is observed.
Urologic referral is recommended for patients with significant lower urinary tract symptoms in addition to chronic pelvic pain or in whom the response to empiric therapy is inadequate. Symptoms of discomfort after ejaculation, as in the patient described, might be associated with an uncommon but remediable problem such as obstruction of the ejaculatory duct.
